Ultrastructural localization of phenoloxidase in the midgut of refractory Anopheles gambiae and association of the enzyme with encapsulated Plasmodium cynomolgi.
A melanogenic enzyme, phenoloxidase, was localized ultrastructurally in the midgut epithelia of 2 strains of Anopheles gambiae, a refractory strain that melanotically encapsulates Plasmodium cynomolgi ookinetes on the midgut, and a susceptible strain that does not. Midguts were incubated with either dopa or dopamine, and the resultant electron-dense product of phenoloxidase activity was localized on the basal lamina (BL) and cellular basal membrane labyrinth (BML) in uninfected mosquitoes of both strains. In infected refractory mosquitoes, the reaction products still were observed on the BL and BML but were especially dense in the BML of midgut cells near encapsulated ookinetes and in the capsule itself. In infected susceptible mosquitoes, phenoloxidase localization was reduced or absent in the BL and BML and was not observed near parasites. Phenylthiourea (PTU) inhibited the phenoloxidase reaction, indicating that the reaction product deposited in the absence of PTU resulted from enzyme activity and not autooxidation of the substrates. It is concluded that higher levels of phenoloxidase in the refractory strain following a blood meal may contribute to the ability to encapsulate ookinetes.